Introduction
In recent years, direct searching for exact solutions of nonlinear PDEs has become more and more attractive partly due to the availability of computer symbolic systems like Maple and Mathematica, which allow us to perform some complicated and tedious algebraic calculations on computers as well as help us find new exact solutions of PDEs. A number of methods have been presented, such as inverse scattering theory [1] , Hirota's bilinear method [2] , the truncated Painleve expansion [3] , homogeneous balance method [4] , the hyperbolic tangent function series method [5] , the sine-cosine method [6] and the Jacobi elliptic function method [7, 10] . The most effectively straightforward methods for constructing exact solutions of PDEs are the elliptic equation method and Riccati equation method [8] [9] [10] . Chen and Wang presented the multiple Riccati equation method and obtained complexiton solutions [9] . The purpose of this paper is to present multiple elliptic equation method and to solve the following (3+1)-dimensional sine-Gordon equation: 
Multiple elliptic equation method and its application
Consider a given PDE, say in (3+1) independent variables ) , , , , (
The process is taken as the following steps.
Step 1. We make the following coordinate transformation
then Eq. (2) becomes
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Step 2. We assume that the solutions of Eq.(4) can be expressed in the form
where , , (i=1,2,…,n) are parameters to be determined. ),
Step3. Determine n by balancing the linear term of highest order with the nonlinear term in Eq.(4).
Step4. Substituting (5) into Eq.(4) along with Eqs.(6a) and (6b) yields a system of equations w.r.t
. Setting the coefficients of in the obtained system of equations to zero, we obtain a set of algebraic(differential) equations.
Step5. Solving these over-determined equations, we can determine , and (i=1,2,…,n). 
where 
We make the following transformation
Eq. (7) is changed into
By balancing with in Eq.(10), we get
. Therefore, we choose the following ansatz:
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Substituting (11) With the aid of Mathematica, solving the over-determined algebraic equations under the conditions: From (12), (11), (9) and using the solutions of Eqs.(6a) and (6b), we can obtain the exact solutions of Eq.(1). For example, using 4 3 ,φ 
where is an arbitrary constant, and <0 (i=1,2). 
Conclusion
We present multiple elliptic equation method and show new exact solutions of the (3+1)-dimensional sine-Gordon equation. These solutions contain Jacobi elliptic functions, hyperbolic functions, trigonometric functions and their combinations. In contrast to tanh-method [11] and exp-function method [12] , our method can be used to obtain more exact solutions to nonlinear PDEs. As the expfunction method can be used not only to differential equations but also to difference-differential equations [13, 14] , it is clear that our method is not a generalized one. We are investigating new ansatz and how to improve our method to treat other nonlinear PDEs.
